), however, has been designed and is being used in Belfast. Further reduction in the size and weight of defibrillators and the eventual production of a pocket defibrillator miight be possible if the delivered energy was smaller than that currently considered necessary. It has been suggested that the energy delivered from current defibrillators may be insufficient to achieve defibrillation in large people.2' 24 Thus Tacker et al. claimed that the energy delivered by most defibrillators-300 W s from a stored energy of 400-was unlikely to be effective in 50% of patients weighing 82 kg and showed it to be ineffective in 60% of patients weighing 90-100 kg."3 Nevertheless, a shock of this energy successfully defibrillated a patient weighing 145 kg,2" and we have observed that shocks of 150-165 W s are effective in removing ventricular fibrillation. We therefore studied prospectively the efficacy of low-energy shocks using miniature defibrillators.
The Belfast Defibrillator
In the miniature defibrillator ( fig. 1 ) the electronic components are incorporated in the paddles. The unit is powered by a 20-4V rechargeable sintered plate nickel-cadmium battery. The 50-LF capacitor when charged to 4 kV and discharged through a 50-mH inductor to a 50-ohm (Q1) load produces a monophasic pulse, critically damped ( fig. 2 ). This waveform has been found in experiments to be the most effective in correcting ventricular fibrillation."2 The pulse PIG. 2 
Results
Seventy-three episodes of fibrillation were converted to another rhythm by a single low-energy shock, while in seven a second lowenergy discharge was successful. The outcome of the low-energy shock seemed to be unrelated to weight (see table) . Ventricular fibrillation was removed in all patients weighing 91-110 kg. The weights of the patients who responded to a second shock varied from 62 to 81 kg. The two patients in whom low-energy defibrillation was unsuccessful weighed between 80 and 90 kg; both had secondary ventricular fibrillation. One had severe left ventricular failure complicating chronic ischaemic heart disease. Asystole from which the patient could not be resuscitated followed defibrillation by a high energy discharge. The second patient had had two episodes of myocardial infarction, a ventricular aneurysm, and bilateral bundle branch block; though defibrillation was achieved by high-energy discharge the patient died. Coronary occlusion results in a fall in ventricular fibrillation threshold which continues for minutes,7 and the energy requirements for defibrillation are greatest during this time.2" In our study 13 of the 57 episodes of primary fibrillation occurred within one hour of the onset of symptoms and low-315 energy shocks were successful then. The initial shock was unsuccessful in 7%O (two out of 28) of patients with primary fibrillation, but a second shock of identical energy was successful in both patients. The success of the second shock when the initial one has failed29 may be related to the decreased impedance with successive shocks.30 Apart from allowing smaller and lighter defibrillators these lower energy shocks cause less myocardial damage.
Our findings indicate the need for further investigation of the energy needed for defibrillation. Tacker et al.28 claim that defibrillators should have a much higher output capacity than they do at present, but high capacity output instruments would be much heavier, more cumbersome, and more expensive and, therefore, less generally available. If it is confirmed that lowenergy direct current shocks, particularly when repeated, will almost invariably correct ventricular fibrillation a cheap and generally available pocket defibrillator will be a possibility.
Requests for reprints should be sent to Dr. J. F. Pantridge.
Swallowing is an unsual cause of syncope. In all the patients so far described in which an oesophageal lesion was found, it was benign. We describe a patient in whom swallow syncope was the presenting symptom of carcinoma of the oesophagus.
Case Report
A 74-year-old man was admitted to Kingston General Hospital, Hull, in September 1974 with a two-month history of recurrent syncopal episodes, which occurred only while he was eating or drinking. After each attack he immediately felt well and denied any prior chest pains or palpitations. There was no relevant past history, apart from angina pectoris for 12 years, but, on further questioning, he admitted that for two months he had noticed a sensation of his food "sticking" at the lower end of his sternum.
Examination showed no abnormalities. The E.C.G. showed sinus rhythm with T wave inversion in the inferior leads. Other routine investigations were all normal. Continuous E.C.G. monitoring showed that whenever the patient ate or drank he developed definite sinus bradycardia (often as slow as 15 per minute) and on one occasion sinus arrest lasting six seconds. This was always associated with a feeling of lightheadedness. Atropine 1-2 mg, intravenously given 10 minutes before meals prevented these episodes.
A barium swallow showed a large, dilated oesophagus with an irregular, fixed filling defect at the lower end. Fibreoptic endoscopy was performed (after the insertion of a temporary demand transvenous pacing catheter) and a friable polypoid growth was seen encircling the lower end of the oesophagus. Biopsy of the growth showed a poorly differentiated adenocarcinoma which had infiltrated the submucosa of the oesophagus.
At operation oesophagoscopy was repeated with the pacemaker switched off. The obstruction was seen at 40 cm and when the oesophagoscope was passed beyond this point the patient developed a profound sinus bradycardia. This recovered completely as soon as the oesophagoscope was withdrawn above this level. Partial oesophagogastrectomy with an oesophagogastric anastomosis was then performed via a left thoracotomy. Postoperative recovery was uneventful. Three months later he was eating and drinking without discomfort. An E.C.G. recording at that time showed sinus rhythm with no change in heart rate on swallowing. Discussion Data on the 14 patients previously described with syncope on swallowing are summarized in the table. Syncope in relation to oesophageal carcinoma has not been reported before. In most reported patients syncope was due to disturbances of atrioventricular conduction; in only a minority of patients could digitalis be implicated as a contributory factor. In one patient His-bundle studies showed the block to be above the bundle of His.' In only one patient has syncope been attributed to sinus bradycardia with sinus arrest. 2 Most authors postulate a vagovagal reflex mechanism. The abolition of the symptoms by atropine in our patient, also reported by others, supports the vagus as the efferent pathway; a vagal afferent pathway is also likely, though the possible role of the sympathetic nerves has not been explored. 
